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- # mizm^-t z> z mmmm^s t , m&mm& t mg-?- * m ta^mi iz 
mt^m^n^yt^mm^mm^mz^x. 

mmmMKmnzm^ i"<* tmfc worn zitm. it, mm^ \"<)\s(Dmt 

mt^m^m^yt^mmommmmz^x. 
mmnmizmti^>m^^^<jvt.mm\y^j\yt^itmLx. mm^wowmt 
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[0 0 0 1] 

o 

[0 0 0 2] 

3tncj:ti«, mxammmm (crd *ffiv*fe^i/if*T?i±3ijaL#* 

frofc, f»Sfl:, /hfflrtl, t ^ o < ©#«S:¥gt & I i: 

[0 0 0 3] 

^^>^^-©a^{CJ:oTJgC, IIh7>^3! (Thin Fil 
m Transistor ; JL^T, tt£ ""TFTj ^ e> = ) & £<Z>H^M * y f- > 
-?-£MV^#-f (Thin Film Diode;J^T, M r TFDj 

[0 0 0 4] 

5SS(Z)f-^^X 1 ~Xm (mli^ifc) £*1&©#£H«SIC#J£LT-£*1 
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T*7£ jeR £ ti -5 *> © "C & S o 
[0 0 0 5] 

[0 0 0 6] 

[#^^il^ 1 1 

0 - 3 9 8 4 0#^fg 

[0 0 0 7] 

je (.r-tm^) tfmt-tz tomtftftfcgMv i~y n_t£>sj±tc$st# 

^*«ll^gl1*0>#j£leifKY l~YntC#£^tiIS!&£#mbTtBf£^S. HI 
(Z>ffi*Sg^-i:#jfe3E»Y 1 ~Y n £&f£&3l&SLM0>&£u &M^$&Y 1 ~ 

y n<nmm&fc<nm,ifc^£vftbnz&ffi!&ftQ 3 &*lt^s 0 #^3e 

»Y 1 ~Y nXtff-f »X 1 ~XmR|K:tt, $tH^*9 2 JC ill*. T 
&£^*/&#9 4#7£f&3*lTV>5 0 J^±(CJ:U, ±fH^ffimi^«?SH^^*9 2 
&zm*J&#9 4 fg#tffc#9 3 £T*«j&£ft5$&#0j&£jlfcLe>£ = 

[0 0 0 8] 

^t, -r-^fcSX i ~Xm±oil±«t5i:, *©3£fl;##j£2t»Y l 

~y n_ta>mmzmftvtmm<n ; jxm&t. uxm&^^^^tiz^^ e mmiz 

ffi&m-f&^iz* *HX l ~Xm±©«i±^-x-^fS#(D/N 0 ;i/xifi§^ 
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JSY 1 ~Y n±CD«J±fCM«3*l3 = 
[0 0 0 9] 

zcD&ote; jxn&tfjt&MY i~YnKijat>&£. mftnmamj&ifimt 

•tZ>Z.h*:\*V&>. TFD9 1 <DXj y^y^M^t LT<D®miZ%mWZ%.& 
, TFTfcttM«!«J, TFD9 lttmiOS*lS«JElCJ:oT*©S^tffi*^$< 
[0010] 

miz^x. ^susy qizs&m-r&^-zmx i~x (p-d &t>*^-«x 

(p+1) ~XmlCtt®^g[5 9 0# rgfe (Pgfg,g0%) j lCfc&<fc?lC^-# 

ff^MSti, ^tiJW^(Z)g|S^lc»®^P9 o#5 0%©tp(aa»i:^s«fc^Jc 
^- # £ tiT ^ S £: S 0 
[0 0 1 1 ] 

[0 0 12] 

tot, _hgaM#fg#te, #f-$J|xi~Xm±0iffi^bi:mLT 
WfcPgWSJ: (0<) ft»J, ^n^ h-*#$8£"t£. fcfc, M 

[0013] 
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m. £ /h 3 < 1" tl J: < , AttS^C tt±IBI£ JfiEfcrfr 9 3 £ < & £ <fc ? IC -f ;fttf 
[0 0 14] 

[0 0 15] 

fit', tai^#^&^$|{C-&-r^tC^DX b-^©f^#$:@^1-^fe^(D^ 
58#, *ffilSAlCj: »J#«2 0 0 2 - 1 0 1 1 7 7-^{C;£V^Jg0il£;ftT^3 o 

1 ~Y n iCtg^i V S E L t^SMiffil^f ffi (EJ^B&) <D\^?tlfr 
[0 0 16] 

r©^ H ^^Sii, #t"-^I^X 1 ~Xm^x^UT3*l^-?-#^X 1 — 

^HI{?&9 7^^^^4XTVN§ 0 r©«^iai?&9 7^ ^»ifipgtaS& 9 7 a^tFt 
HiS^9 7b^f)«:tJ, MJS*fi|>glIli&9 7 a,(Dimm,Ki3^MRm,K±^ 

iz\tzti"en-%.<Dmj±m (MZ-izy^y kgnd) &t>*^-*®9 6*^m 

, ltrfHTO^9 3 i:IH^CD®^S:^f £#tffi»i9 7 b#|f A£*lTV^ 0 

mm&iz?n?nmM:'?z>mmwf&Q 8, 9 9^#xtvn^> 0 

[0 0 17] 
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[0 0 18] 
[0019] 

«M®i&9 7^{f}^f5SE(Dl^^ffi^9 7 b 5:^1X^^-11 
[0 0 2 0] 

iot> «'MtaS&9 7^m^J-r-5HC*i±^^b^^±fHlHl5&#J^9 8, 9 9 
[0 0 2 1 ] 

il&Y l~Yn_h^«ffi(C^M^«)/-f XSJ±#aS2*l£o «^HI1^ 
9 7^^«ffi©^^T^«>«lE«ffi^ffi^$tl, rtl«M9 8, 9 9 5: 
^btMlYl~Yn±©tJ±t:li$H5 0 ^±IC<J:U, il«Yl~Yn 

o 

[0 0 2 2] 

U**bfc#e>, r©i^j;M^bfci^ott), «^tai^9 7 5:^ 
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[0 0 2 3] 
[0 0 2 4] 

mm^-tzmMt.. mmnmizmn^m^^^^tmM\^<j\yt^itmLx. m 

[0 0 2 5] 

m?LT^z> 0 tot, T-zmzmm2ti&?-zm^(z>mmK£-DTmMizi% 

^M-t-g) r i: & < ? n 7s V - V #WJ£ ti^>o 

[0 0 2 6] 

^^SBra ic ^ *i ^n*^ b t ^ is 01%. t>*#» u ^ iz 12^ £ ti & ^3E{f 
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[0 0 2 7] 

m?LT^z>o tot, T-zmzmfaznzT-zm^&mwjiz&^TmMizm 

[0 0 2 8] 

[0 0 2 9] 

Z£.tfX£Z> a 

[0 0 3 0] 
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[0 0 3 1 ] 
[0 0 3 2] 

- % m t (D&mv izMfo l x -t n ?nmi n xm^m-^jk * m# ics 

[0 0 3 3] 

u^/i/ ^mst i^oi/ t ztm^zzux. mm^iy^^mt^m 
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[0 0 3 4] 
[0 0 3 5] 

lot, T-'-^^Slc^^ti^^-^^^co^l&tcioTMtc^ 

[0 0 3 6] 

tf. ) £jyfSLT&£ = 
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[0 0 3 7] 

zmmL-D-DMw^Zo sua:, *mfej&m<Dm&mn*&n<?>nfs.mmf&zm-t 
1 j££*K0gs&m& i 2 4:, ^-^Mi&ia^ 1 3 iiiiM i 2 ic 

tlOlfi+VSEL' &*-r-B«JBE«:«»i-«««ia»l 4fc, f*-*»Mfr 
19% 1 3&cS&±VS I G&Wrs«£E«:#*&-f SSSHBBfrl 5 WPtaBfr 1 
6 ££fii*_TV^ 0 
[0 0 3 8] 

±fi«i^Mltt, a«<Z)^SEi»Y l~Yn ( n ttttft) 3*UC£M 

Yl~YnMf-«Xl~Xmffl-«(t •eti^*l^2ci»«gttiaK& 1 2&t>* 
f-«IMi 3 lc^M£;ftTVN£ 0 
[0 0 3 9] 

iEHI^A'lia:, M«Yl~YnWf-«Xl~Xmffl# 
£^lcmLT^*l^*lt8tt£ftfcMigB2 0;&#;tTV*&. #®gt3P 2 Ott 
, ^>f7f>^I?ilbt0TFD (t»J«f>r*- K : Thin Film Diode ) 2 1 

&t5«M*2 2#«Eja»c«»snfe#fliia»"c*stis. tfd2ih ma 

*S«i2 2», MI^iifttts^SlYi-Y 

[0 0 4 0] 

£^JC, ±fB?Sl/U;H 1 it #f-^!X 1 -XmicMlt^itS i e> 
tCSJIgStiT, #f-^lXl~Xmt^i^f§^5-il2 3 *mXT^ 

[0 0 4 1 ] 

±ffij££MUEflfrllN& 1 2tt, #^3t^Y l~YniCf ttt^±VSE L' 
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&tf±VHLD©M*l**(Z> U^;^ftStlf#VY l~VYn 
#MifVYl~VYntt #jt*liY l~Yn<03iiR»iai&Of*aiRJBra ( 

o 

[0 0 4 2] 

±S3T r -^Mi&tHlli?& 1 3 14, #r-!?«|X l~Xm{C*fLT«&#±VS I 
[0 0 4 3] 

_t8B«»IH»l 4 14, f33Bj££$g«&IIIft 1 2, 0J^tUS&l 6&tf#S-*li 
2 3 tCgJKStiTfe»J, tfilVSE L&^-TS«J£^PPSn$tlTVNSo «M 
ttl 4 14, #^-«}i2 3®ttE3Utt&fflflPliN&l 6 £©MMi#lc«^£& 
ffiU ^©tim«JBElCS^SminSJE©*fi±VSELS:fl|iE , t*. fit, * 
SHS»14ti, ^tf)*fiiEL£:«&± V S E L' &tf±VHLD fc^i" 

[0 0 4 4] 

P^ts^, r©mana»i 4J4, ±ia^^-«^2 3jc^^A*3g^^M 

S*lfcJt«!ia8I^LT©iS<Ea&ailf8&3 l&fli;tTV%5 0 0 5 iC^-fr^f «fc ? (C 
, rtf>£<|EfiJ5tI15&3 1 J4, iiiJPfY^iKDMOS h7>^'X^TlMN 

mmm&3 KDAttm^-it. i^ri, R2 (rkr2) (Dmmmzmm^n 

TV^S. -£LT, fiStRl, R 2 tf)#ftfi3f§l4, -t*l-etxH*E»3l[SJ&3 2 00^* 
^SLt>*A^^-(C^$tLTV\S 0 i©fi«»aia»3 2©A*SB : fJCJ4, ffl 
fflm&l 6^e>©«-f£fg^#FR*«A*3 4l*«fc-5»C3&oTfe»J, ±fE£3£I§ 
2H31&3 1 ©A^SB^lCttffitt^^FROffittJCJCSCfeSmR. 1, R2©^ 
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[0 0 4 5] 

RmmmmBtsi, 3 2©#»**m iiJi[ss&i:iT<z>fiii&3iE! 

S&3 3©3o<DA^^<5D2otC^-tl^*l^$tlTVNS. 3©3! 1 ||3l[ai& 3 
3©^y©A*3g^lCtt, ffiHttnaftl 6 frib><D<4 y\L\£y I N H^A^JcS 

tlSJ^JCfcoT^S. ^©Sgl||3gtlli2&3 3 it, MifEi&3l®i& 3 1 , 3 2^e> 

[0 0 4 6] 

H^A^stisj:e){c^orvNSc i©H2»aia»3 4tt, sK^aias&3 i 

# I NHCD^t^H l/^;i/tf)££fCL •fctueWK'TfttH V<J\,<0 

[0 0 4 7] 

i*i4 4fr£fc£^#ia{&tc^M£*iTVN£ 0 fit, _t3B& i i&aSEHfc 3 3 # 

^©miJ^#CMP-U^t>*H2^g|llI]?&3 4^f,fflffii3lfCMP-Ltt, -£ 
*l-?*l«t^#i:LTiEiftf©«&+VS E L&tf Afll©«ffi- VS E LJC#JdS 
tlTC14ie>S:f tl J ftl«©+ V S E L' Mtt-VSEL' &C*giE1-<5o 
[0 0 4 8] 

4 J^_hJCJ: »J»lE3*ifc*ffi± V S E L* l£ 
3Bj££i$Bei&IIH$ 1 2iC«^f 5. 

fcfc, ««BrKl 4icte, frj»||jiM©n>^>-9-3 6, 3 7^1-t^tiTVN 
*. ZftbiZ, * tlf tlffl^m#CMP-U, CMP-L0)«i|6^^'t^*» 

, 3 7BMl^Ittt*<, «itlii*iK:f^iLT«^«JK:J:yie«S:1W» 
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[0 0 4 9] 
[0 0 5 0] 

ft^Sikbt, v^tf>SE3'!fiffiS&$£ ( l Hiz l/* K lHSi) SrSUBUfefc© 
fcUTSNJBfcfT^. Lfc^ot, WTT'tttf, 0Ht|gSji£ ( 1 H -fe 1/ * h , l 

MM* (1 H-fel/* K 1/2HMK) cfcv^fcfcm^T'fc 
[0 0 5 1] 

03 tt, E3ttSglfr8; (lHi2l/*K 1 HjRJE) &CfcV*T, fafB*i'[£*i^fi# 
FR, Mir^ffLP, iff (l^iSn l©MYi 
lCPPiP3tl^^S'fB#V Y i, j #J ( 1 ^ j ^m£?i£-rSlifc) g©r-^lX 
j iCPPiDStlS^-^^VX j , iff J #I<Z>HfifigB 2 0 tcWifl3tlS«ffiV ( 
Xj, Yi) ©t&^Jfc^-f iv^*- htS>5. ®4tt, ±ffittttfB 

^i#FR, jfeacjBiaia)e«*LP, »H£«£*si«ii«fc«#GCP, 

[0 0 5 2] 

S3 jtacjera^M#L Pttm^^^isns&^-rs-^jfeajBW 

(ih) ^tStxOT*, «ttJBa%fll^FRa:r<DjtacJBIBI«Jt##LPK;H 

t?, tfraatitwiaBii b *yjfe«»MfriH»i 2&t>^-#;Mtfr[sJi&i 3^ka 
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[0 0 5 3] 

m) tc^fftsi:, ^s^igmiHis&i 2ttiu^ac^Y iic^fbx^fiM^vY i 

ITS- fcfc, ^T<Z)^fi^Y l~Yn#-«T^£4x»£!850&^-;i/ 
KSBMF (-Mifc2E»IHD ^We>= j££il*«»l0B& 1 2 MmM&BY i <D 

^VY i©iM^^^i/ttt£D-VSEL' fcfc£ig^«JE5:Sy&1"££ 
£%lc, #38^a§ISIlcfev^Tjfeac^#VY i ©iWMi/^i:tTO-v 

n-Bi:afUHWJc***©jfeaE»Y i + 1 cmlt^m-^vy i + 1 am&tf 

-VSEL* ^tlYi + 10#SK 

»§ra^^f-r-5i:> 2i;m*sa§Yi + ijc*fLT«E«*v 

Y i + 1 ©Iffitf - V H L D i: ft S*j8H«IE («***JEE) ZICOJ: 

e>tc a^sns«*iY i©iH#i?3tac#*&fi*s*«ott, 7<j*;w 

[0 0 5 4] 

SMBSfifc^-^iMiX j (Iiii2 0) ri:tcA^Sti^>t)(OT% M*-tf3tf 

yhtf>^*-# (spq) (s, p&tfqte, OXIiD £&oTVN£ 0 fcfc, # 

(ooo) fc^fbra^, m^k?-* (in) izftLTmtf&mzn. ^tie> 

(0 0 0) ~ (111) ©|g*T?H?<ftSJ:^lCHE-(Z)|5iaH*<©PB«lC 

mt-?Z>o £t=.* 04 ic#i±^-TJ:e)(c, KWM5tte#GCPW:--7K¥^J(8IBI 

(1H) & 7#tf-r5*-f ^ >*"T?£Cfc±#S. -r-^MifrEIi&l 3 te. Lb 
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/^©ffi&ffiaMi-^FRtfA^SftSi:. ^avr-* (111) iZftfo-fZ^ 

(110) IC^ffS-TS^-^^VX j ^-r-* (10 1 

) izMfc? 5f-ff#VX j <Z>«&, -> ^"r-* (00 1) IcTOi-ef-* 
-^f^VX j ©«^$rJHi#{C-VS I G^f So ?-*mm®»i3 
L l/^<;i/(DM't4ti^'fg^F R^AiJ^tl^i:, ^aVr 1 -* (111) lc*f/£ 
■r*«#C3iiR«nft31CT^-*##VX j ©ttt#-VSIGfcftfit£E* 

fcfc, (ooo) c^tf'T ftiHc^-^wvx j<z>« 

mr^SfS^ L P A* S ftT&0> jMiK Y i + 1 OjKRJBISI + V 
S I G©«ffi©**SKj£a3»Y i©3BSU»lfll«:**7**. «±tt. L I/* /I/© 

t«*»&jrk:, (ooo), (ooi),-, (i 1 1) t^o&o^nfrmx 

[0 0 5 5] 

?-*mmm&i 3 rti^^-?-* (spq) &tf«iiasf#Gc 

o 

[0 0 5 6] 
[0 0 5 7] 

©MUHIffltt, f-^f^vxj ©W + vs I Giz&z&mt-vs I gjc 
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2 OlcaJjfinSflSfcJEV (Xj, Yi) ©m&li+VSEL' -VSIGiC&y 

, ft#a>sn (^ep^vo) icfcv^&mmv cxj, yd ommt+v 

SEL' + V S I G{C&£. 
[0 0 5 8] 

ffVXj Otfi^-VS I G{C&£|2P^£ + V S I G&C&5E5g*;lC##J3*l 

sciiittv^Sffcfcv^ r<7)££, (^EP^i: vo) tcfcv^tfcl: 

3ttlTJtfi|S2 OiZWMZn&mmv (Xj, Yi + l) <Z)*&lj:-VSE L* + 
VSIGJCfcU, «#<B|2|8I (tfVIEP^V^) tCfcV^TttmjEV (Xj, Yi 
) CD*ffil£-VSE L* -VS IGiC^S. 
[0 0 5 9] 

*J±V (Xj, Y i ) li, $g*Mli r V S E L ' -VSIGj ^TFD21 tf>IH 
#*J±V t hJ^TJC&S^lC, ^o, fffifttf TVSEL' + VSIGj tfRfffig 
tEVthJKllCftSi^KllfiivSEL' (+VSEL) fc£tf±VSIG 

jWRjesntv**. ztucfcy, *:/Era#*<3fcs«£ (H4 jc^vm:, (o 
oo), (ooi), (iii) ©wg#T*) 2tcfiPiwan*ii» 

«m#mik&§= fit, izmmmj±mm$gmzmt-tz>z.}ix*ffi. 

ft©3fej83Ms%«»Wlcafcfl;u WISP 2 ocfcv\T*raW^©£j*#"^tBfcfc 
if) , *y&.m<D&&>zm&tf*i*<tez>&oiz. f-^itvxjotM 
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m * >f ^ y rtfing. s *i t ^ & . 

[0 0 6 0] 

itGCP, mjtPgui (zzT*i$. (101) (Dm^-zizffim) izmifc-tz 

DET\ £3£S&S[IJI& 3 lCtfiAf^GOUT, H 1 &t>*3l 2 fi&3g[I!{& 3 3 , 3 
4 © tUttm^ CM P-U, CMP-L, jfeSE^VYi, SffiV (Xj, Yi) 

[0 0 6 1] 

>r >ttf^ hm^i NHii, ^MfM^#L pjcnf»iuTms«ir^ hi/ 

[0 0 6 2] 

ftrS3^^-«^2 3{cte, W^^ti^nMK^aiaS&3 2 (Z> A 
3 2^«'f£*g^#FR#A±£*lT^£ 0 lot, «*^JiC«ffiM#DET 

@'^i^##FR(7)^ffi(c/^DfeA-rT^ u^;v^^-r-5^R 1, R2 

«|±M#DETli, ^'[4Ji^^FR(D^ftra^«J±©^:$$iCR2 / / (R 
1+R2) ?:iCfctEV 1 H l/^;i/©@ffi*i^fg#F RtfAiJ 

£*i£h-f3£:, iJtffDETtt ^4£*t^m#F R<Z)*§M<a«ffitf>;*:££ 
(CR1/ (R1+R2) ^iCfel!±V2t^S„ ^i3. Rl<R2tfe^fcit) 
, V 1<V 2 £&S„ 
[0 0 6 3] 

3 (tffif^DET) (C|t«$tt^o HU^Jl/fflittiif^FR^AA 
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£ tiT miz ts v^T, f-^#VXj *Vt^/^«|ESItc iot^f-y^i: 
mtlrz (fi±#s) -e©it±»;*>f 5>^tcfev>r>f >;^t©;>fx 

3 (IJtffDET) tCSS2ft6„ 

[0 0 6 4] 

±ISE«fl»aiB»3 1H:, «B£«*DETfc±flB*£EVl, V 2 ©B&tp-RKDffi 
€U^S:^«'t*»f3fe«£EVTi:0Djt«!ie*S:ffl*"rsia»"e, m^mjBtvT 
J: y *>:*:#vVi:£tcL i"*;v£:fcy, MiffVT j: y fc/hs v\££(ch 

i]znx^z>mz.&^x±MJ >A°;i/x^©y >rx«ffi^^^-«M2 3 {cm* 

[0 0 6 5] 

±K* Ifft3ll0»3 3 tCtt, M«H«tlim3 2CDffiM^ (ittft^FR 
<BjR«te^) , &*k»3IIeI»3 10ffl*f#GOUTW y\L\£v N 
HjtfA^SftT^*. tot, »l»3ffillf»3 3©ffl#«*CMP-Utt, d*l 
^tffltf^H U^CDil^JCH U^bii&y, ^-*IJW?»L l/^^iD&S 
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